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By virtue of the penetrative property and the fingerprint spectrum, THz wave have been 
spotlighted in the various application fields.  In the medical field, the difference of absorbance 
between cancer and normal tissue was found, and the potential of the THz imaging for the 
pathologic diagnosis has been expected.  However, the absorption spectra of the cancer tissue show 
no remarkable structure, and show different patterns with the individual disease types.  Thus the 
THz imaging can not be applied for the cancer diagnosis straightforwardly.  We have demonstrated 
the Chemometrics technique (partial component analysis and cluster analysis) introduced for the 
systematic analysis of the THz spectroscopic images of the plural tumor samples.1 
Another problem for terahertz imaging is strong absorption of water contained in the tissues.  
Most of the research has been done by the transmission measurement of dried, thin samples or by the 
reflection measurement.  One of the possible methods to reduce water absorption is by freezing, 
because the absorption of ice is one order weaker than that of liquid water in our frequency range.  
We demonstrate terahertz spectroscopic imaging of frozen biological samples.  The samples were 
frozen to -40RC and the spectra were measured using a THz time domain spectrometer.  The 
transmission image shows clear contrast originated in the water content in the tissues.2  We also 
found a difference of THz transmission spectra between rapidly frozen tissues and slowly frozen 
ones, which is mainly due to the difference of ice crystal size.  In order to clarify this effect, we also 
measured the THz transmission spectra of frozen gelatin solution, which was colored by Rodamin B 
and the particle shape of the ice was observed using an optical microscope. 
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